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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyopHK: 30.19.51

Tema gucepranii:
1. Po3po6ka Ta BIOCKOHAJIEHHS] METO/IiB PO3PaxXyHKy MiLIHOCTi €JIEMEHTIB KOHCTPYKLii CUJIOBUX TPaHC(HOPMATOPIB.

2. Development and improvement of methods for strength analysis of power transformers structure elements.

Pedepar:

1. O6'exT mOoCHiIKeHb - MeXaHiYHi Mpolecy, 10 BU3HAYAIOTh MII[HICTh €/IeMeHTIB cucTeMU Ae@OpPMiBHUX TBEPIUX
TiJ1, SIKifl BiANIOBiZAI0Th OOMOTKU Ta KOHCTPYKLisI iX IpeCYBaHH4, MiJl 4aC BUTOTOBJIEHHS], TDAHCIIOPTYBAHHS Ta
eKcIlTyaTalii cunoBux TpaHcpopmaropis. [IpegmeT TocIimpKeHb - KpUTUYHI HANIpY>KeHHS pajiia/lbHOi CTIMKOCTI,
rpaHNYHi 3TMHAJIbHI MOMEHTH, OCbOBI 3yCUJIIA TA MTEPEMIIIEHHS Y BiIIOBIIHUX €JIEMEHTAX PO3IJI4AyBaHOI CUCTEMU
IepopMiBHUX TBEPAUX Tijl. MeTa AOCIiIPKEHHS - po3poOKa i BILOCKOHAJIEHHSI METO/IiB PO3PaxXyHKiB Ta aHali3y
CTaTUYHOI i BiOpaLilfHOI MiLIHOCTI Ta CTilIKOCTi €JIEMEHTIB KOHCTPYKLii CUJIOBAX TPAHC(POPMATOPIB 1J14 MiABUIIEHHS
ix HagiftHOCTI. MeTooy NOCiI)KEeHb: 1151 BUPillIeHHS OCTaBJAeHUX 3371a4 TPOBOIUINCh TEOPETUYHI AOCIIIKEHHS 3
BHMKOPHCTaHHSIM METO/iB: MEXaHiKU NepOpMiBHOTO TBEPJOTO Tijla: PO3PaxyHKy CTiMKOCTi Ta MillHOCTi €JIEMEHTiB,
110 NPALIOIOTh 33 TPAHULIEIO NIPYKHOCTI (BU3HAYEHHSI KpUTMYHMX HAIIPY>KEHb pajlialibHOi CTiIIKOCTi 0OOMOTOK Ta ixX
MILIHOCTI 1IpH Aii pafialbHAX Ta OCbOBUX €JIEKTPOMATHiTHMX CHJI KOPOTKOTrO 3aMUKAHH$); TEOPii KOJIMBaHb CUCTEM

i3 3ocepePKeHMMH Ta pO3IOJiIeHMMY NTapaMeTpaMu (BU3HAYEHHS NepeMillieHb Ta 3yCUJlb B €JIeMEHTax akKTUBHOI



YaCTUHU MIPU [il OCbOBUX €JIEKTPOMArHiTHUX CUJI KOPOTKOT'O 3aMUKaHHS, 10 3MIHIOIOTHCS Y 4aci 32 pi3HUMU
anepioguYHUMU QYHKIIISIMU); pO3PaxyHKy CKJIaIHUX CTAaTUYHO HEBU3HAYYBaHUX CUCTEM (BU3HAUEHHSI OCbOBUX
3yCWJIb B €JIEMEHTAX aKTUBHOI YaCTUHMU ITiCI4 ii MiOMIB Ta OITyCKaHb, KOPOTKUX 3aMUKaHb, @ TAKOX IIpU
3aIpecoBLi 0OOMOTOK, 3MiHIOBaHHI TeMIIEPATyp €JIEMEHTIB Ta BMIiCTiB BOJIOTH B i30J1s1LiHAX MaTepianax).OTpumaHi
Pe3yJIbTaTU: 3 ypaXyBaHHSIM 3HAYHMX [TIOYATKOBUX HAIIPYKE€Hb BUTMHY OTPMMAHO y3arajbHEHi METOIM PO3PaxyHKY
KPUTWUYHUX HalPYy>KEHb Ta TPAaHUYHUX 3TMHAJILHUX MOMEHTIB Kijlellb — IPOBiIHUKIB 3 yCiMa TUIIaMU N€PepisiB, fKi
3aCTOCOBYIOTbCSI B OOMOTKaX CUJIOBUX TPaHCPOPMATOPiB; BUBUEHO Bibpallii cuCTEMU 3 ABOX IIPOCTUX OCLUJISTOPIB i
napa’sesibHUX CTEePXKHIB IIpY Aii anepiofgnyHuX CUJjl 3 PisHUMHU (Pa3aMy, CTAJIMMU Yacy 3aTaCaHHs i aMILIiITyZamMu B
yCTaJIEHOMY PEeXUMi K MOJieJli OOMOTOK 3i CTpyMaMU pi3HUX a3 Ha OJHOMY CTPUKHI MarHiTOIIpoOBOAY; Ha OCHOBI
MoJeJli 3 apasiesIbHUX CTEP>KHIB, TBEPIUX Tijl Ta 6€3iHePLiiHMX IPY>KMUH 32 HasIBHOCT] CyXOTrO TE€PTSI Ta MOHTaKHUX
3yCHUJIb BCTAHOBJIEHO T BUBYEHO 3aKOHOMIPHOCTI 3MiHU 3yCHUJIb B €JIEMEHTAX aKTUBHOI YaCTMHU TpaHc(popmaropa
BHACJIiJIOK BIJIMBY psily pakTopiB. BripoBamxkeHno Ha ITAT «YkpaiHCbKUil HAyKOBO-A0CIiAHMIA, IPOEKTHO-
KOHCTPYKTOPCBKUI Ta TEXHOJIOTIYHMI iHCTUTYT TpaHchopMaTopobynyBaHHs», Bharat Bijlee Limited (Iuzis),
Transformers & Rectifiers Ltd (Innis), «Toshiba Corporation, Hamakawasaki Operation» (SInoHis), «TurboCare
Poland S.A.» (TTonbwa). I'anyss 3acTocyBaHHS - TpaHCPOPMATOPOOYAyBaHHS.

2. The research subject are the mechanical processes that determine strength of the elements of the deformable
bodies system corresponding to windings and their clamping structure during power transformers manufacturing,
shipment and service. The research object are critical stresses of radial stability, limiting bending moments, axial
internal forces and displacements in the respective elements of the deformable bodies system under
consideration. The aim of the research is development and improvement of methods for calculation and analysis of
static and vibration load strength and stability of structure elements of power transformers in order to increase
their reliability. The research methods are as follows: in order to solve the formulated problems there were carried
out investigations utilising methods of solid mechanics for analysis of stability and strength of the elements
operating beyond the elastic limit (determining critical stresses of windings radial stability and windings strength
under the action of radial and axial electromagnetic forces due to short circuit), methods of theory of vibrations of
systems with lumped and distributed parameters (determining the displacements and internal forces in the active
part elements under the action of axial electromagnetic forces due to short circuit that change by differing
nonperiodic time functions) methods of analysis of complex statically redundant systems (determining the axial
internal forces in the elements of the active part after its lifting and lowering, short circuits, as well as during
windings clamping, variation of elements temperatures and insulation materials moisture contents). Introduced at
PJSC «Ukrainian research, design and technological transformer institute», Bharat Bijlee Limited (India),
Transformers & Rectifiers Ltd (India), «Toshiba Corporation, Hamakawasaki Operation» (Japan), «TurboCare
Poland S.A.» (Poland). Area of application: transformer engineering.
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